基于SMC的交直流混合微电网接口换流器控制策略 by Su, Xiaoling et al.




Su, Xiaoling; Han, Minxiao; Guerrero, Josep M.; Zhao, Xin
Published in:




Tidlig version også kaldet pre-print
Link to publication from Aalborg University
Citation for published version (APA):
Su, X., Han, M., Guerrero, J. M., & Zhao, X. (2016). SMC. Science & Technology Review - Keji Daobao, 34(2),
299-304. [34(2)].
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.




































































































ua = L diadt + ria + ucona
ub = L dibdt + rib + uconb









ud = L diddt -ωLiq + rid + ucond








Lėid = ud +ωLiq - rid - ucond - Li̇refd
























C dUdcdt Udc +Udcidc = 32 (udid + uqiq) （4）
式中，Udc，idc分别为接口换流器直流侧电压、电流；设接口换
图1 交直流混合微电网
Fig. 1 AC/DC hybrid microgrid
图2 接口换流器电路结构





ėdc = 32CUdc (udid + uqiq) -
idc




σdc = edc + kdc∫edcdt （6）
式中，kdc为滑模面的积分项系数。考虑到算法的复杂程度及
控制系统的效果，选择趋近率为
σ̇dc = -ε sign(σdc) -αdcσdc （7）
式中，ε为小的正常数；sign(·)为符号函数。将式（6）代入式
（7），化简可得
ėdc + kdcedc = -ε sign(σdc) -αdcσdc （8）
根据系统的状态方程以及式（8），可得接口换流器内环
电流参考值为









σd =(id - idref ) + kd1∫(id - idref )dt
σq =(iq - iqref ) + kq1∫(iq - iqref )dt （10）
式中，kd1、kq1为滑模面的积分项系数。考虑到算法的复杂程
度及控制系统的效果，选择趋近率为
{σ̇d = -ε sign(σd) -αdσdσ̇q = -ε sign(σq) -αqσq （11）
将式（10）代入式（11），化简可得{ėid + kd1eid = -ε sign(σd) -αdσdėiq + kq1eiq = -ε sign(σq) -αqσq （12）
根据系统的状态方程及式（12），设计接口换流器的控
制为 {ucond = ucond1 + ucond2uconq = uconq1 + uconq2 （13）
且
ucond1 = L∙(-ε sign(σd) +αdσd + kd1eid - Li̇refd) （14）
ucond2 = ud +ωLiq - rid （15）
uconq1 = L∙(-ε sign(σq) +αqσq + kq1eiq - Li̇refq) （16）



















微电网直流母线负荷 16 kW，DG输出 12 kW。0.4 s DG











Fig. 6 Setup topology
图5 实验平台
Fig. 5 dSPACE setup
图8 交流母线电压
Fig. 8 Voltage waveform of AC bus
图7 直流母线电压
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Control system for AC/DC hybrid microgrid interface convertor
based on SMC
Abstract This paper first analyzes the AC/DC hybrid microgrid operating characteristics and the mathematical model of the interface
convertor according to the operation mode. Then it develops a control system for the interface convertor based on sliding-mode control
(SMC). A reaching law is designed to ensure the performance of this control system. An experimental setup is developed based on dSPACE
1006. Simulation and experimental results illustrate that the control system is insensitive to parametric uncertainty or external disturbances.
The fast dynamic response and robust control performance of the interface convertor can ensure the stable operation of the microgrid.
Keywords hybrid microgrid; interface convertor; sliding-mode control; reaching law; robust
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